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PURPOSE: To enable piercing at a high speed with high accuracy by reflecting a 
laser beam by a pair of rotationally moving mirrors and providing optical parts for 
focusing the beams to a prescribed plane. 

CONSTITUTION: The galvanomirrors 5, 6 are so rotated and positioned as to irradiate 
the prescribed piercing position with the laser beam according to the processing 
data previously inputted to a control unit 16. A light emission trigger signal is 
sent from this control unit 16 to a C02 laser oscillator 1 and the laser beam 2 is 
outputted at a prescribed laser output and width. The laser beam 2 is reflected by 
the mirrors 3, 4, is polarized in a prescribed direction by the galvanomirrors 5, 6 
and is focused by f9, by which a sheet 9 is irradiated and subjected piercing. The 
surface of the sheet 9 is nearly perpendicularly irradiated with the converging 
part of the laser beam 1. The sheet 9 is pierced with the piercing hole 
perpendicularly to the processing surface thereof with good accuracy. 
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Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 19:29:21 JST 04/03/2006 

Dictionary: Last updated 03/24/2006 / Priority: 1. Electronic engineering / 2. Mathematics/Physics / 3. Chemistry 



CLAIMS 
[Claim(s)] 

[Claim 1] One pair of mirrors for making the laser beams which acted as Idei reflect and scan 
from C02 laser-oscillation machine and said C02 laser-oscillation machine which carry out 
rotation operation, C02 laser-beam-machining equipment characterized by having the optic 
which converges the laser beams reflected by said one pair of mirrors which carry out rotation 
operation on a predetermined plane. 

[Claim 2] C02 laser-beam-machining equipment [ equipped with the movable positioning stage 
of one or more axes ] according to claim 1 . 

[Claim 3] One pair of mirrors for branching to plurality the laser beams which acted as Idei from 
one set of C02 laser-oscillation machine, reflecting laser beams for every branching, and 
making it scan which carry out rotation operation, C02 laser-beam-machining equipment 
characterized by having the optic which converges the laser beams reflected and scanned by 
said one pair of mirrors which carry out rotation operation on a predetermined plane. 
[Claim 4] C02 laser-beam-machining equipment according to claim 3 which branched to 
plurality the laser beams which acted as Idei from one set of C02 laser-oscillation machine, 
and was equipped with the movable positioning stage of one or more axes for every branching. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] > 

[Industrial Application] This invention relates to C02 laser-beam-machining equipment used for 

precision processings, such as electronic parts and an electric device. 

[0002] 

[Description of the Prior Art] As for the laser oscillation machine used for processing, two 
http://dossier 1 .ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_e]je?u=http%3 A%2F%2Fdossier 1 %2Eip... 4/3/06 
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kinds, C02 laser-oscillation machine and Nd:YAG laser oscillator, occupy the most. And C02 
laser-oscillation machine is used for uses, such as cutting of copper material, and welding, and 
Nd:YAG laser oscillator is mainly used for precision processing. As opposed to this proper use 
remaining in the laser output whose Nd:YAG laser oscillator is about at most 2kW Since a 
laser output of 10kW or more is obtained, C02 laser-oscillation machine fits processing of 
copper material etc., And the wavelength of C02 laser-oscillation machine originates in the 
diameter of condensing spot when the wavelength of 10.6 micrometers and Nd:YAG laser has 
10.6 micrometers and a 10-time-as many difference as this and converges laser beams with a 
lens being suitable for precision processing, since the direction of Nd:YAG laser becomes 
small. However, also although the material of the subject to process absorbs well the light of 
the wavelength neighborhood of C02 laser, such as resin and glass, and the light of the 
wavelength neighborhood of Nd:YAG laser calls it the precision processing field when it is 
what it is hard to absorb, the selection using C02 laser-oscillation machine will be made. In the 
field of laser application processing, since there was almost no example which uses C02 
laser-oscillation machine for precision processing until now, C02 laser-beam-machining 
equipment is not made in particular for the purpose of precision processing. Therefore, the 
object for processing of copper material or C02 laser-beam-machining equipment on the 
extension will call it conventional parallel. 

[0003] An example of the composition of conventional C02 laser-beam-machining equipment 
is shown in drawing 7 . 28 is C02 laser-oscillation machine and 29 is the laser beams which 
acted as Idei from the oscillator. 30 is a mirror for reflecting laser beams and changing a 
direction, and 31 is a lens for converging laser beams. 32 is a workpiece, 33 is a movable 
stage for changing the position which moves the workpiece 32 and irradiates laser beams, and 
34 is C02 laser-oscillation machine 28 and the control machine machine of the movable stage 
33. 

[0004] After positioning the workpiece 32 so that the convergence part of laser beams may be 
irradiated by the cut section when cutting the workpiece 32, [ if predetermined cutting form is 
constant by irradiating laser beams continuously, moving the movable stage 33 in which the 
workpiece 32 was carried according to the program numerical control of a control machine * 
machine, will be determined by the output of laser beams, and the relation of the drift speed of 
the movable stage 33, but ] The drift speed of the movable stage 33 is restricted in processing 
as which high accuracy of form is required. 

[0005] When [ moreover, ] performing precise hole processing in the arbitrary positions of the 
workpiece 32 Moving the movable stage 33 in which the workpiece 32 was carried in the state 
where laser beams are not irradiated, it is made to once stop in a predetermined position, laser 
beams are irradiated, hole processing is performed, and after termination of processing moves 
a movable stage to the next hole processing position in the state where laser beams are not 
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is 

irradiated again. The working speed of hole processing becomes the sum of the time which 
migration and a stop of the movable stage 33 take, and laser-beams irradiation time. When 
laser-beams irradiation time is short, migration and stopping time of the movable stage 33 
become dominant, but even if it is the case that migration length is comparatively short, it is 
common to one migration and a stop to require 0,1 seconds or more. 
[0006] 

[Problem to be solved by the invention] Working speed in case conventional C02 laser-beam- 
machining equipment performs precise processing is restricted by the drift speed of the 
movable stage 33. [ the drift speed of the movable stage 33 ] although accelerated by 
improving the inertia quantity of a stage, the output of a motor actuator, and a point-to-point- 
control response The maximum of improvement in the speed with present condition technology 
is about 0.1 second per [ in the above-mentioned hole processing ] migration and stop, and 
even if the irradiation time of laser beams is disregarded, per second ten or more holes of 
working speed cannot be advanced. 

[0007] Then, this invention aims at offering the C02 laser equipment which enables high- 
speed and highly precise hole processing. 
[0008] 

[Means for solving problem] In order to attain the above-mentioned purpose, [ C02 laser- 
beam-machining equipment of this invention ] The laser beams which acted as Idei from C02 
laser-oscillation machine are reflected, and it has the flat field optic which has the operation 
which converges the laser beams reflected by one pair of mirrors for making it scan which 
carry out rotation operation, and said one pair of mirrors which carry out rotation operation on a 
predetermined plane. 
[0009] 

[Function] By this composition, after the laser beams which acted as Idei from C02 laser- 
oscillation machine are reflected and scanned by one pair of mirrors which carry out rotation 
operation, it converges on the processed surface of a workpiece and processing of hole dawn, 
cutting, etc. is performed. 

[0010] And although working speed is decided by working speed of one pair of said mirrors 
which carry out rotation operation, when performing hole processing, for example, as for the 
time which one rotation and a stop take, 0.01 or less second is possible, and it makes about 
10-time working speed possible as compared with the speed restricted by said movable stage. 
[0011] 

[Working example] C02 laser-beam-machining equipment of the example of this invention is 
explained below, referring to Drawings. 

[0012] Drawing 1 is the figure showing the composition of C02 laser-beam-machining 
equipment in the 1st example of this invention. This example is equipment aiming at hole 
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processing to the thin board which uses resin as the main materials. In drawing 1 , 1 is C02 
laser-oscillation machine, and 2 is the laser beams which acted as Idei from the laser 
oscillation machine 1 . 3 and 4 are the mirrors for reflecting laser beams and changing 
direction. 5 and 6 are the galvanometer mirror scanners (it is called a galvanomirror for short 
below) of the pair for deflecting and scanning laser beams. 7 is ftheta lens optically designed 
so that the BARUBANO mirror 5 and the laser beams deflected and scanned by 6 might 
always converge on the same plane. 8 is a holding fixture which holds a mirror 4, a 
galvanomirror 5, 6, and the ftheta lens 7 by one. It is the air jet hole which makes the air 
curtain for protecting ftheta lens side from the scattering thing produced when adjusting the 
gap of the ftheta lens 7 and a workpiece, without the holding fixture 8 whole's moving up and 
down and spoiling alignment of laser beams. 1 1 is a nozzle for blowing away the scattering 
thing to produce at the time of processing, 12 is the holding fixture of a thin board, and 
processing is given so that the lower part of the workpiece of a thin board may become in 
midair. 13 is a suction unit for missing the gas which attracts a thin board from the lower part 
and is produced at the time of processing. 14 is a suction unit for missing processing 
generation gas, and 14 is an exhaust duct which discharges processing generation gas and 
dust, and 15 is the control unit of C02 laser-beam-machining equipment which served also as 
the shield of laser, and controls C02 laser-oscillation machine, a galvanomirror, and the 
apparatus contained in processing equipment in addition to this. 

[0013] Operation of equipment is shown below. According to the processing data first inputted 
into the control unit 16 beforehand, rotation positioning of a galvanomirror 5 and 6 is carried 
out so that laser beams may be irradiated by the predetermined hole processing position. 
Although the time which rotation positioning takes changes with degrees of angle of rotation, in 
the case of this example, it averages, and it is 0.01 or less second. A luminescence trigger 
signal is sent from the control unit 1 6 to C02 laser-oscillation machine 1 after termination of 
positioning, and the laser beams which have a pulse form time waveform with a predetermined 
laser output and pulse width are outputted from C02 laser-oscillation machine 1. After laser 
beams are reflected by a mirror 3 and 4, it deviates in the predetermined direction with a 
galvanomirror, and converges with the ftheta lens 7, a thin board 9 glares, and hole processing 
is given. The laser light irradiation time of this example is 0.001 or less second per hole. It is 
designed as what is called a telecentric optical system that consists of three-sheet composition 
made from zinc selenium (cable address: ZnSe) which is a kind of the optical material for 
ftheta lens 7C02 laser and by which the convergence part of laser beams is irradiated almost 
perpendicularly to a thin board side as it constructs, and is a lens and is shown in drawing 2 . 
Thereby, a processing hole breaks with sufficient accuracy perpendicularly to a thin board 
processed surface. 

[0014] C02 laser-beam-machining equipment in the 2nd example of this invention is shown in 
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drawing 3 . It has X which carries the thin board which is the 1st example, and composition 
which combined the Y biaxial movable stage 17. In the 1st example, the size of the thin board 
in which hole processing is possible is limited to the laser-beams scan size decided by the 
design of the ftheta lens 7. After processing the predetermined scan size 18 as typically shown 
in drawing 4 when the thin board of a bigger size than a laser-beams scan size needs to be 
processed, it is processed by moving a laser-beams scan size to the raw field 19 which moves 
a X-Y axis stage and adjoins. The thin board of the size to the movable range of a X-Y axis 
stage is processible with a repetition of this operation. The laser-beams scan sizes in this 
example are 50mm x 50mm in rectangle, for example, when they process a thin board 
(100mm x 100mm), they will carry out another **** processing to four fields. Moreover, 
processing data is divided so that it may correspond to four fields within a control unit 
beforehand, and it is read one by one with progress of processing. 

[0015] C02 laser-beam-machining equipment in the 3rd example of this invention is shown in 
drawing 5 . The 3rd example branches the laser beams which acted as Idei from one set of 
C02 laser-oscillation machine by a beam splitter 20, is equipped with a galvanomirror 21, 22, 
23, 24 and the ftheta lens 25, and 26 for every branching, and makes them simultaneously the 
composition which can process the thin board of two sheets. In addition, if a ramification 
number is not limited to two fields and a margin is in the output of C02 laser-oscillation 
machine, four branching, eight branching, etc. are possible for it. 

[0016] C02 laser-beam-machining equipment in the 4th example of this invention is shown in 
drawing 6 . This example has composition equipped with the X-Y biaxial stage 27 in which the 
thin board of two sheets can be carried in the 3rd example, you may take the composition 
which dichotomy boils, respectively what carries processing a bigger thin board size than the 
scan size of laser beams, and is equipped with it by migration of a biaxial stage. As mentioned 
above, although the 1st to 4th example was explained, a galvanomirror may be transposed to 
the mirror rotary machine style which combined the motor and the encoder, and, in short, just 
performs high-speed rotation positioning. Moreover, ftheta lens should just be an arc sine lens 
or an optic which has the work of what is called the flat field that can be made to ** which used 
the direction object surface mirror. As mentioned above, according to this example, hole 
processing can be carried out to the thin board which mainly consists of a resin material at an 
about 10 times as high speed as this from conventional parallel. Moreover, a larger processing 
field is obtained by combining with a X-Y biaxial stage, and processing of the thin board of two 
or more sheets is simultaneously attained by many branching laser beams further. 
[0017] 

[Effect of the Invention] As mentioned above [ C02 laser-beam-machining equipment of this 
invention ] The laser beams which acted as Idei from C02 laser-oscillation machine and C02 
laser-oscillation machine are reflected. 1 for making it scan [ with the composition equipped 
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with the flat field optic which has the operation which converges the laser beams reflected by a 
pair of mirror which carries out rotation operation, and said one pair of mirrors which carry out 
rotation operation on a predetermined plane ] It has the advantage that precise processing can 
be performed by one the speed of about 10 times of this especially in hole processing on the 
conventional movable stage as compared with C02 laser-beam-machining equipment which 
positions a workpiece. 



[Translation done.] 
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